Figures and captions
. SEM images of aggregates of guanine recorded at RT and after annealing at 400 o C for 1h in N 2 . Comparing to the morphology of initial state, no detectable changes are observed after heating at 400 o C. Figure S2 . SEM images of aggregates of guanine recorded after annealing at 550 o C for 1 h in N 2 . One can already see that the morphology starts to change: a slight depression or indentation in surfaces of particles occurs. The amount of small particles is decreased, which could be due to the incorporation of them into bigger ones. Discussion: As displayed in Figure S10 and Figure S11 , both GSP-1000 and GS-1000 keep significant oxygen reduction characteristic peaks in O 2 -saturated 0.1 M HClO 4 and 0.1 M PBS (phosphate buffer solution, pH = 7.0 ). The LSV curves in Figure S12a and d further confirm that both GSP-1000 and GS-1000 possess comparable onset and half-wave potentials to those of Pt/C catalyst. In acid electrolyte, GSP-1000 even shows larger diffusion-limited current density. The average electron transfer numbers calculated from K-L plots both are up to 3.9, indicative of a favorable 4e transferring pathway ( Figure S12b and e) . Moreover, the current retention rates of GSP-1000 maintain at 83% in acid medium and 86% in neutral medium, notably outperforming those of Pt/C catalyst (both around 56%) after more than 4 h stabilitytesting ( Figure S12c and f) . All above results demonstrate the outstanding ORR performances of our 2D carbons based unique electrocatalysts in universal pH conditions, which outperforms most of graphene-based electrocatalysts and even some advanced Fe-based ORR catalysts (Table S2-S3). 
